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I— Notes osr Bbiiish Dinosaübs, Paet II : PoLÄOANmcs. 

By Dr. Fäanoxb Baron Nopcsa. 
(PI,ATB XII.) 

NIXT to ffypsilopUdon^ it was Pököan^us wbicb attraoted my 
attention. A careful study soon showed that, after the deatb 
of the animal, the remains of some Orooodilian had aooiaentally 
become oommingled with thie Dinosaur. Besides this, some pieoes, 
namely, the back part of a skull aud a cervioal, showed remarkably 
Jammdon-Uke charaoters, and the same is also true of the pubio 
bone desoribed by Seeley in 1892 as belonging to FoUcanthm. 

Aa I intend pointing out farther on, and as has also already been 
don© by Seeley, I^olaemtlus was construeted essentiaUy after tbe- 
StndUösmrus plan, and this is the reason why this Iguanodon-hk^ 
basi-oooipital has to be removed from the Folacanmus remains. 

For the xemoval of the publo bone from the genus J>olacmthus^ 
similar arguments oan be brought forward. , , , a 

(1) The xschium and pubis are two olosely corrolated bones, and 
as the ischium of JPolacanthm is totally different from that of 
Jguanodon the same was to be expeoted as to the pubis* 

(2) Both isohium and pubis are oorrelated with locomotion, anck 
m Iguanodm was a bipeäal and PolacmtUs.m the contrary, 
a quadrapedal animal, we again cannot expeot Polaeanthus to havo 

'"IrrttiÄd^o^a^^^^^^^^ pubis differs from Igmnoäo. 
only by being somewhat shorter,* and agrees very well with 
the >uanofl(o«:iik6 basis oranii and cyryioal vertebi^, I thmk ife 
may quite well belong to an Igmmdon -like ammal, and not to 
J^olacanthus, 

1 Fot Sppailophodön, see Öeol. Mag., May, 1006, pp. 203-208. 

" Even this may ))Q due to fraoture. 
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K-econstruction of the skeleton and bony dermal armour of Polacanthus Foxi^ Hulke. 

Wealdea : Isle of Wight. Set up ia the Geological Department, British Mtiseum (Natural History). 
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After these preliminarj remarks one can determine as bölonging 
to Polacanihm — 

4 free dorsal vertebita, 
1 1 eo-ossified Tertebres, formiag to^tliermßi ribs and dermal armoor tke lumbo-* 

BaomL sMeldj 
19 eaudal vertebriD, 

2 f emom, 

1 right tibia yd^ fragment of fibtila, 

1 riglit(?) metatarsal dose, 

some platas of imeertaia positioa, 

and besides these numerous fragments. Oomparing these data wifeh 
those givea by Fox, one remarks that only some metafearsals, 
phalanges, and dermal spines are missing. 

Yerteh'iB* 

Alihongh the vertebras have been descrlbed by Hulke; still 
I thmk some chamofeers have not been oleariy brought out; more- 
over, a oomparison betweea the vertebrae of PolacantTim aud otber 
Dinosaurs is still entirely wanting. To Hulke's desoription of the 
foremost dorsal vertebr© soarcely anything has to be addsd, except 
the faots that the fraotured surface of the spiaous prooess shows 
a quadrate outline, that the neural canal shows lateral compression, 
that the prse- and postzygapophysea are remarkably near the median 
line of the body, and that the postzygapophyses projeot rather far 
bacfcwards. 

Takiü£f into consideratiön that only 4 free dorsal vertebraa are 
present, while one can oount not less than 7 ribs belonging to the 
right aide, and that between the first and seoond of these ribs a coo- 
siderable dilference is observable, it is obvious thafc PclacmihuB 
possessed at least 8 free dorsal vertebres, so that together with 
the 5 anohylosed lumbodorsal Tertebra the baok of PoUcmtlus 
consisted of at least 18 vertebrae, and assuming the presenoe of at 
least 7 cervical vertebrae, this acoords well with the number of 
vertebrse in ScdidosauvM (22), while in the reconstraotion of Btego- 
saurus 24: vertebrse are glven. In 1S*iceratoj^$ still tnore vertebrse 
eeem to have been present At all events the baok of TolaoanÜim 
xnust have attained a length of 90-100 om. This dimension will 
prove of great value in the reconstraotion of the dermal armour. 

Oompared with other Dinosaurs it is, as already mentioned, 
BtmtUosmrm to which the dorsal vertebr« of Folacanilms ßhow 
the most remarkable reserablanoe, and this is the reason why near 
Fig. 1, representing a dorsal vertebra of MaeantTiuSt a sketoh of 
a StrutJiiosaurus vertebra is also given. There seems, furthermore, 
some affinity to exist with the vertebraa of Omosaumst while there 
are no points of resemblance between our animal and the North 
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American Tric6ratop$, the vertebrsö of the lattex being muoh more 
abbreviated and traBsversely expanded. The dorsal vertebrsd of fche 
bighly iaterestiDg Stegocerm aad jS^eröocep^a^t« are yet praotically 
unknown. 

Compared with SceJadtosato-tts and Stegosam'm tbere exists a 
remarkable difference, for in the former the diapophyses are given 
off at a much lower point than in Polaeanthus, while Stegosmrus 
seems to exaggerate this elevation of the diapophyses whioh separates 
rolaeantlm from SeeUdosaurua. In a futnre paper on Dacenturm 
i mtend to come baok once more to this question, and I shall try 
to Show why this elevatioa of the neural aroh (visible also in fossil 
boufch American sloths) was deTeloped. Here I only wish to 
draw attention to the faot thafc in a recent paper (Ann. Mag. Nat. 
Mist, 1904) Professor Seeley tries to explain this elevation by 
tbe upward pressure of the lungs against the neural spines. 
Xüe anchylosis of the lumbar vertebrge, a nnique feature among 
iiinosaurs, strongly reminds one of th© same charaoter in Qlyptodon, 





*f ^* •"^'^ veriebra of Ä<«(MiöM«n5, posterior View. 

HnlWs\sorin5^^^ «s subservmg the very same purpose, 

Itimbar reS o? tll f f ^ safisfaotory for the saoral as'^for the 

BaoralrihBt!however Ä ^^1 inter-wtebral position of all 

Tbere doesnoTLl /''''* ^^'^^ ^^^^ mentionin| onoe more. 

alsovißibleiujDacLrr/^^^' ^® recorded for Stegcceras, and 
Ooncerning the S ^^i'^^rm). 

andlmyself in^a^dTl .^2"l.'^^^ly mentioned 20 vertebr» 
only 13, so iUtSnm!i^''''l ^^ ^^^^'""^^ «öntra Hulke mentions. 
. As Hulke Points out th^ l'^^^^ ^PP^^^^tly missing. 
btoader than hieb and\! P^ö^^imal oatidal (Fig. 3) are muoh 
t^eiög paniy loaeed i« f?r®* ^^ oonsectnenoe of the neural oanal 
eJiaped outline. At the ««L''^?*''*^"*' ^ somewhat depressed beart- 

^^ same time they are much shorter than the 
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^orsals and lumbars, and in oonseqaencö bave an abbreviated 
appearanoe. The processus transvorsi are givea off from the 
«enttarn, and are pointed nearly horizontaliy outwards. A siinilar 
abbreviated and expanded struoture of the centrum may be obeerved 
oa some, not yet desoribsd, Büeeniurt^'likQ vertebrsa in the Havre 
Museum. I tberefore tbink tbe original ßbape of tbe proximal 
caudals in JPolacanilm bas been only ßligbtly disfigured by pressuve. 
The neural spine is not very long, bat Tery tbiok, and tbe pr^- and 
low pr»- and postzygapopbyses do not projeot far out over tbe 
«rtioular surfaces of tbe centrum. ^ 

Tbe median oaudals differ by baving a less depressed, less 
expanded, and more elongate centrum, and tbe diapopbyses direoted 
downwards and outwards. The neural canal is muoh smaller, tbe 
«bevron bone artioulated nearly entirely witb tbe bind parfc of tbe 
«entrum, there being soarcely any impression for its articulation. ,on 
tbe anterior margin s. 





3 . f 

fia« 3.— :&rosimal oaudal of JBolmmihm, posterior view. 
„ 4.— Middle caudal of PoUoanthm, aatenor tisw. 

turtber baolc, towards tbe end of tbe tail. tbe vertebi^ become 
still more elongate, and the front artieular surfaee, wbich was slightly 
conoave in the anterior and median caudals, becomes deoidedly convex. 
The posterior surfaoeremains oonoave tbroughoufc the whole vertebral 
oolumn. In Kga. 4 and 5 sketobes of middle and posterior caudals 

%Snow only oneobevron bone otmacmtUs bas been detected, 
but thts one is quite cbaraoteristio, The top view shows a nearly 
Wratio seotion, and at its distal end its thiokness is about twioe 
?hat ofits antero-postei-ior dimensions. Botb rami are exceedmg y 
Tong, and in acoo?dance wi& the general massm struoture of tb^^^^^^ 

Tbfre is a striking resemblanoe between the roofc of the tau of 
TolacmiUs and tbaf of tbe gigantio MegaÜ^mum; the rest of the 
td bas, bowever, been reoonsteuoted after i\^ EylmBaurm pattern. 
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Femur, 

The femur of Folaeanihus differs by its proximal and distal 
expansion very markedly from the same bone in Dacmturust 
Siegosaurns, or even, tbougb less so, from Sceltdosaurmi and oan 
oniy be compared with Simthiosaufüs from the Gosau foimation. 
Among mammalia it is not witüx the Probosoidea tbat tbe JPolacmtlius^ 
femur should be compared, bnfc ratber witb Dinocera$, and tbis is of 
HO siaaH interest, since it is tbe Probosoidean femur tbat tbe femur 
of tbe Stegosaurians and Sauropoda seems to bave imitated. In 
my fortbcoming J)aceniurus paper I intend to ventüate also tbis 
question wMob, to a oertain extent, bas already been notioed by tbe 
late Professor Hatober, 

Bermat Armour, 

As Hulte mentioned in 1881 and 1887, one can distinguisb in tbe 
dermal armour of Fdaeanthua flat pktes wbicb are united by 
synostosis and form a buoHer ooveting tbe saomm and tbe lumbar 
regwn ; besides, tbere are small button-like round acutes wbiob, as 
m Mylm$auru$, belong to tbe end of tbe tail ; then tbere are keeled 




Fia. 6.— ^Two of tte posterior cauflals of Pohcanthm, side view. 

o!f^h«^l'^'^^ ^^''*^? )^^'^^ ^^«^ ^^lo»g ^0 ^^ö cauäal region, furtber 
tbis W"! ^^T% ^^^""^^ ^^^^ * flö* triangulär base, and besides 
It eaf I! 7 Pf tes wbiob sbow a rounded keel near tbe middle. 
aniSal LT'' ^1 "^ ^^'^ partioular tbe dorsal ossifioations of an 
aiiimal sbow a great amount of speciaüsation. 

notiosa S.«f fiT f *? * ßupplementary note in 1887. Ifc is to be 
tbe Simti^^^^^ '' *^^«^«<J ^^^» *^«» indicating tbat 

attention In Tr!.T^ i*^""^' bowever, tiU now entirely escaped 
aredrawnaBiflfv' ' ^^"'^ ^^ ^^^^» P^^*^ ^^ tbe last Imnbar ribö 
^bis is, as an Li. ^?'''^^'^*^ *°^^^^» *^® ^''^m were to be expeotea. 
Msske cbof t£ I!? ''''.^^**'^^^' ^^^ ^« Seeley already pointed out in 
»early at tbe ™f^; ^^ 

Bomeibat wra i^^^ ?^^^^ ^^ *^^ ^«^* or are extended 

Ab Professor ael?t*^T *¥ P^^aoet^bular prooesö of tbe üium* 
ii^^tnbeai-BaremXw! ^^'''1? P^^'^*®^ out, the stmoture of tbe 
^^ ^%o«atti^ W T f «ömblance to tbe same part in Ömosaurm 
^odestly put8 it ^ Iv ^*^ ""^^^ ^^^^^ i*^ ^s dessication, as Seeley 
F it, to «wbiob we owe sinoe 1892 tbe Yisibility of tbe 
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iliao bone in PolacmiJms, but'I rather think we ow© tMs slmply 
to ik& Profesßor's keen eye and intimate know3edgö of Dinosamian 
struottire. IJntil bow, however, thongk already mentioned and 
figured by Hulke, no attontion bas been paidto tbe faot that aoross 
all tbe dorsal and sacral rfbs ossified tendous (ligaments ossified) 
extend wbioh. sbow a considerable amotint of distarbaace, and 
thus cleariy proTe that they bave not been co-ossified either witb 
tbe superimposed dorsal armomr or witb the nnderlying ribs. Tbis 
alone sbows, aparfe from all otbei* pbysiological oonsideratxons, tbat 
ligbt and left from tbe median dorsal line tbe dorsal armonr was not 
C0"0ssified witb tbe ribs, and if co-ossifioation did ooom: it could only 
bave bappened on tbe ßurfaoe of tbe ilia and along the summits of 
tbe neural spines. Tbrougb tbis indication tbere appears to exist 
a still greater resemblance between tbe so-oalled * BanubiosauruB ' 
bone of Gosau and PolacaniJius, beoause also in tbat one a median 
empty Space seems to bave separated tbe nnderlying rib-like bone. 
As Professor Seeley bas likewise mentioned, tbe iliao bone extends 
laterally somewbat beyond the Inmbosaoral sbield. 

Besides tbe dorsolumbar sbield Hulke distinguisbed in bis 
second Polaeanthus paper three types o£ dermal armoar. Tbe 
roof-like plates Hulke supposed to be sitüated ä eheval above 
and below tbe hsemal and neural spines, wbile tbe epines were 
believed to be situated somewbere on th.^ thoracic region, and fiat 
shields are supposed, according to Fox's Interpretation, to bave 
oovered tbe belly. 

Sinoe tbe dermal oovering. of no Stegosaurid animal is yet 
perfeotly known, and tbe %ure Marsh give^ of Sediäosanrus does 
not seem quite correofe in tbis i-egard, it seems at first rather difficult 
to deoide tbese questions, but baving been able to investigate, 
besides JPölmanÜiuSfhoth. JBCylmosaurm and Seelidosaurus, and baving 
fitted in Bolacmthus numerous new pieces togetber, I am able to 
assert tbat tbe roof-sbaped scutes formed two rows rigbt and left 
of tbe neural spines of i^e candal Tertebree, and tbat the bighesfc 
spines belong to the soapular region, 

Before dealing, bowever, with tbis problematical armour it ig 
necessary to oonsider first tbe nearly peiföotly preserved mail of 
SöeUdosaums, On tbe body of SesUäomnrtis one can trace out quite 
distinotly seven rows of dermal ossifioations, wbiob sbow that the back 
of tbis ai^imal was oovered by a median row of keeled scutes, on the sides 
of which a sm aller row is visible* In tbis second row tbe tuberoles 
inorease tbe nearer we approaoh tbe saorum. Latarally of tbis 
second row we can distinguish on eaoh side two rows of scutes 
oonverging forwards, in eaoh of wbich tbe scutes gradually augment 
in beigbt the more they approaoh the scapular region, so that 
meeting at tbe soapnla tbese two rows at last form only one row of 
rather tall spine-like ossifioations. A good idea of tbe way they 
augment in beigbt towards tbe scapula is given in the otberwise not 
quite oorreot reconstruotion of Seelidosaunts published in tbe edition 
of the populär guidebook of tbe British Museum. 
In tbe saoral region of Scelidosaurm tbe dermal ossifioations ate 



2iS Dr. Francis Baron Nbpcsa-^Briiish Dinosmrs, 

strongly dlsplaced, aud it is onlj ib the caudal reglon that we find 
tliem oomparatmly in order. 

On tke middle part of the tau one can clearly distinguish 
tbree roof-like plates, one placed on eaoh diapophysis of tlie 
centrum and one on the nearapophysis of the arob* lurther 
back one can only observe two roof-like, somewhafe asymmetrical 
plates plaoed lateraUy of tbe neurapopbysia and above the 
diapopbysis, thns aUowiijg space for tbe mnsoulus lateralis caud©. 
A thioker plate is Tfsible in one place laterally of tbe ohevron 

t -^^,-^''<J«öttön, 8tego$auru8, and Baemturm (Omü$mrüs) 
we fenow tbat tbe end of tbe tail was proteoted by a double row 

spmes, wMle tbe anterior candals and all tbe otber Terfeebr© 
süppor^d one median row of bigh plates, wbicb in conseqnenee 
ötlhm abrupt posterior margin were pointed somewbat baokwards 
and tormed an acute dorsal ridge. 




I II'"» ^ ^p~"fli ' 

^. «.-Ona pair oi dermal cauM pktes of Totacmthm (presrnved mted in 

maka), aäe -riew. 



Biafenc), aide iriaw. 
nnknowi 



Besides sSo^ni^Vi^^ tot Aemihopholi» and StrtttMotmm. 
Ora«moaMsBinoZ;-^^'???T ^ *''« "»ly European armoured 

beilind the head inZ« ''^ «' »»«y «pi»«« wWoh, beginning direotly 
aw6lopmMfcÄCr''^-^ly ^ »»^'ght and aMam theirmaximum 
^« to a oertain Sf ^ i? *® ^'^P'^»* "^«gi""- TUs reminds 
^« limbar WionTVf ^^ ''™9"' °^ ^ ^Tguana tuberoulata. 
tail only bnttonS oLS^""^ '* "^«'y «nlcnown, and in the 

Tönung hSc jo T,*™'T» «^» P»»ent, 
ftfgmente whioh 1 123""';'«'' ^t".* P^«»» figurefl by Hulke and 
l>k8 plates and buttoÄ^- '"'l''?» »'''"« *at some of the wof- 
% Pladng all the löof ?ii.^'"?l ''^l''»« *«» *»»« armourof the taiL 

f atnral mi^on, i^tV.^™?^\^'»^^'^i that thia was not their 
'Xf '.""S « fte «mtire 2Ä{°«5«? 5» ^ia way ia just about 

uiBw my attention to numerous facta not yet 
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^entloBed* Two such oaadal spines measare eiwsh 21 cm., two 
^others 19, and eo ob. Besides tbis the peouUar features of th© 
two largest, the two nexfc, and so on, is always similar, so that 
arranging tlie spines according to ths colour and size we get a series 
.attaining the presnmed length of the tail o£ PolacanÜms, This alono 
would be enough to prove that the plate-like ßoutes were arranged 
An pairs along the tail, but besides this and the comparison with 
SceHdosaurus there is yet another point to prove it. 

By eareföily uniting some fragments I managed to bring two 
•plates of equal size still united with matrix in close contaot 
with an underlying vertebra, and this piece, as^ well as the 
«nsymmetrical oharacter of two unorashed pieces (whioh prove to be 
the before-raeationed last pair of soutes), shows that the roof-like 
»plates could not have been arranged in any other mannet than 




•0ia, 7.«-ijiteMor dorsal dermal spine of FoIacanthuSf interior {median) view. 

findioated in the reoonstruotion» Thus the ivhole top of the tail of 
Macanthm was oovered with two rows of diverging, broad, sharp- 
■ edged plates, while the batton-like ossioles were distributed between 
them so as to oover the empty Spaces. ^ , « ^t 

In conseqnenoe of their great antero-posterior length eaoh of the 
.main soutes was not üxed merely on one but on two or three caudal 
vertebrte, thus restrioting, together with the ossified tendons, the 
movement of the powerful tau. , . . 

Having finished with the tail and its armonr, the question where 
to place the dermal spines (f ig. 7) of FolaeanthiS beoame quite 
easy. O^ey oonld neither belong to the tail nor to the Inmbosaoral 
remon, They oome, therefore, evidently from the anterior parfc 
of the body. They are asymmetrioal ; aooordingto their size they 
can be arranged in pairs, and the rows thns formed attdn a length 
of 150 om. Eibs and free dorsal vertebr^ show that the thoraoio 
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region of Folacantlms measured 90-100 cm«, and is thus considerably^ 
shorter than the space which these spine-lik© ossifioations^ cover. 
Supposing, however, that the spines extended anteriorly right tö 
the back of the skull, as tbey do in MyJaosauruSf and at least 
7-8 cervioal vertebrse to have been present, this agrees with the 
length indicated by the double row of spines, and in consequenoe 
oue oannothelp rebuilding PolacantTius in a-Mylceosaurus-Hhe mannen 
The coexistence of large, asymmetrioal, round, thick, feebly keeied 
plates, togetber with the spines in question, sbows furthermore that 
the other, probably more inferior rows of the dermal covering wer© 
not formed by spines, but by elements of another type ; these are 
the Single pieces that one cannot place in situ* 




----^ ^^^^^^ 







Fig. 8.—Posterior view of a pair of anterior dorsal dermal Hpines of Folacanihus. 



öonclusion, 
The conolusions drawn from the freöh study of JPolacantlm 
are expressed in the reconstruction of the antmal as carried out 

i,L V^T^r,^*'^^^*®''^' ^^*^ö ^^'i^^iöli Museum, Mr, Barlow, 
rnr* '.. ^' "^ooclward's and my superintendence j and this 
m^T rnt°" f^^y^«^ the basis for the Plate acoompanying this 
paper. Through this reconstruction Dr. Hulke's and tbe Kev. W. 
an^m!i ^^Tt ''^^^^ ^^^^^ Fölacanilm are nearly oompletely in 
Tila\. ^^«/i?''*"^ ^"^ »^ ^"""al of low Btaturo, whoHe heigbt 
and?>,! IT ."*** ^''^'®^^ ^^^^'«'ö ^öet. Its strongly marked bones 
the ^h^Z^'^VT}!" T^'^' ^f '^ ^^^^««ö muBoular power, whilnt 
äT H !'i°- '^' ^'^^' ^''^ ^^'^ anohylosiB of tho lumbar vertebrm, 
XSli V f T T^^^'^ «^°^«^^ '"*« ^ lo"g inflexible rod, giva 
wX ttL \ ' ^'^T^'^fi ^^een a slowly moving vegotaHe-feedev. 
that PoZ«! ,t«'^°töri8ticH one might venture to add the remark 
■^oiacanilm was a sort of Glyptodon among the Dinosaurs. 

TheshadediÜT^t?^'^^*^.^ ^^^ ™^ PAGE-PLATE XII. 
«rutted atcording to the ovidenco afEorded hy HtrnthioHuuvm! 



